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Claim Amendm^ts; 

Please amend the claims as follo\A^: 

1 . (Cuirenitly Amended) A high temperature superconductor compming a diop in Je of 

less than a &ctor of ahout 7 at a temperature of between about 30K to about 77K, 
and at a xxiagnetic field of about 1 Tesla, when the magnetic field is applied 
Qonnal to the sur&ce of the superconductor, as compared to a Jc in the presence of 
no magnetic fiftM anH romprici ng a peak in when a magnetic field is applied 
perpendicular to a surface of the superconductor, 

2. (Origuzal) The high temperature superconductor of claim 1^ wherein the 
superconductor comprises RBazCujO?-*, wherein R comprises at least one of: yttrium (Y), 
samarium (Sra), ytterbium (Yb), neodymium (Nd), gadolmium (Gd), europium (Eu), lanthanum 
(LaX dysprosium (Dy), hohxuxuu (HoX and mixtures fliereof. 

3. (Original) The hi^ temperature superconductor of claim 2, wherein x is greater than 
zero but less titan one, 

4. (Original) The high teii4)erature superconductor of claim 1, wherein the 
superconductor comprises a superconducting film on a metal tape« 

5* (Currently Amended) The high tempocature superconductor of claim 1, wherein[[J] 
said peak in when a magnetic field is applied peipendicular to a surface of the superconductor^ 
tho suporconduotor ha^^ a peak J^ ^-feal is at least about 50% of the peak Jc that exists when the 
magnetic field is applied parallel to the surface of the superconductor. 

6. (Original) The high temperature superconductor of claim 1, wherein, when a magnetic 
field is applied in any orientation with respect to a surface of the superconductor, the 
superconductor has a Jc value that is at least about 50% of the peak Jc that exists when the 
magnetic field is applied parallel to the surface of the superconductor. 
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7. (Origmal) The high temperature superconductor of claim 2, wherein the 
superconductor comprises at least one layer of RBa2Cu307-x and at least one layer of YBa2Cu307- 
I, wherein R comprises at least one of: yttrium (Y), saniarium (Sm), ytterbium (Yb), neodymium 
(Nd), gadolinium (Gd), europium (Eu), lanthanum (La), dysprosium (Dy), holmium (Ho), and 
mixtures thereof and wherein x is greater than zero but less than one. 

8. (Original) The high temperature siiperconductor of claim 1 , wherein the high 
temperature superconductor is utilized in at least one of: a powa* cable, a power transformer, a 
power generator, and a power grid. 

9- (Original) The high temperature superconductor of claim 8, wherein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the high temperature 
superconductor is disposed proximate the conduit 

10. (Original) Hie high temperature superconductor of claim 9, wherein the power cable 
comprises at least one o£ a power transmission cable and a power distribution cable. 

1 1 . (Original) The high temperature superconductor of claim 8, wherein the power 
transformer comprises one or more windings, wherein at least one win£ng comprises the high 
teniperature superconductor. 

12. (Original) The high temperature superconductor of claim 8, wherein Ae power 
generator comprises: 

a shaft coupled to a rotor comprising at least one elecHDmagnet comprising one or 
more rotor coils, and 

a stator comprising a conductive winding surrounding the rotor, 
wherein the conductive winding or at least one of the rotor coils comprises the high 
temperature superconductor. 

13. (Original) The high temperature superconductor of claim 8, wherein the power grid 
comprises: 

a power generation station comprising a power generator; . 
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a transmission substation comprising at least one power transfonner for receiving 
power from the power gweration station, and for stepping-vq> voltage for transmission; 

at least one power transmission cable for traosmitting power &om the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
from the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributmg power to an end user. 

14. (Currently Amended) A high temperature superconductor having supmor 

p^oimance in the presence of a magnetic field, the superconductor comprising: 
a substrate; 

at least one bufTer layer disposed on a sur&ce of the substrate; 
at least one superconducting layer disposed over the at least one buffer layer, 
wfaetdn the at least one siq^erconducting lay^ comprises a rare-earth-Ba-Cu-O 

composition, and \^erein tibe superconductor comprises a drop in Jq of less than a 
factor of about 7 at a temperature of between about 30K to about 77K, and at a 
magnetic field of about 1 Tesla, when "die magnetic field is applied normal to the 
surfece of the si^rconductor, as compared to a Jc in the presence of no magnetic 
fiel ds and comprises a peak in when a magnetic field is applied perpendicular to 
a surface of the superconductor, 

15. (Original) The high temperature superconductor of claim 14, wherein the rare^orfh- 
Ba-Cu-0 composition comprises at least one of: yttrium (Y), samarixim (Sm), ytterbium (Yb), 
neodymium (Nd), gadolinium (Gd), europium (Eu), lanthanum (La), dysprosium (Dy), holmium 
(Ho), and mixtures thereof. 

16. (Original) The high temperature superconductor of claim 14, wherein the at least one 
superconducting l^r comprises a single layer of a rare-earth-Ba--Cu-0 material comprising at 
least one of yttrium (Y), samarium (Sm), ytterbium (Yb), neodymium (Nd), gadolinium (Gd), 
europium (Eu), lanthanum (La), dysprosium (Dy), hohnium (Ho), and mbctures thereof. 
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17. (Original) The high temperature svqjerconductor of claim 14, wherein the at least one 
superconducting layer comprises a layer of a rare-eaitb-Ba-Cu-O material comprisiag at least 
one of yttrium (Y), samarium (Sm), ytterbium ( Yb), neodymium (Nd), gadolinium (Gd), 
europium (Eu), lanthanum (La), dysprosium (py), hohnium (Ho), and mixtures thereof, 
sandwiched between two layers of YBa^CuaO?^ wherein x is greater than zero and less than one. 

18. (Currently Amended) The high temperature $tq>^rconductor of claim 14, wherein said 
P^jj^ Jf when a magnetic field is applied perpendicular to a surface of the superconductor?^ 
superoonductor hos^^ p oak that is at least about 90% of the peak Jc that exists vdien the 
magnetic field is applied parallel to the surface of the superconductor. 

19. (Currendy Amended) The high temp^ature siqperconductor of claim 14, whetein said 
peak in Jj. when a magnetic field is aj^lied pexpendicular to a surface of the superconductor^-Ae 
imporoonduotor hoa a p e ak that is at least about 70% of the peak Jo that exists when the 
magnetic field is applied parallel to the surface of the superconductor. 

20. (Original) The high temperature superconductor of claim 14, wherein, when a 
ms^etic field is ^plied in any orientation with respect to a surface of the superconductor, the 
siqierconductor has a Jc value that is at least about 50% of the peak Je that exists when tiie 
magnetic field is applied parallel to the sur&ce of the superconductor, 

21. (Origmal) The high temqperature siq)erconductor of claim 14, wherein the substrate 
comprises a superconducting film on a metal tape. 

22. (Original) The high temperature superconductor of claim 14, wherein the higjh 
tenqperature superconductor is utilized in at least one of; a power cable, a power transformer, a 
power graierator^ and a power grid. 

23. (Original) The high temperature superconductor of claim 22, ^isiierein the power cable 
comprises a conduit for passage of a cooling fluid, and herein the high temperature 
superconductor is disposed proxinciate the conduit 
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24. (Origmal) The liigh tempeiature superconductor of claim 73, wherein the power cable 
comprises at least one of: a power transmission cable and a power distcibutiosi cable. 

25. (Qrigiaal) The high temperature superconductor of claim 22, wherein the power 
transformer comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor. 

26. (Origmal) The high temperature superconductor of claim 22, wherein the power 
generator comprises: 

a shaft coupled to a rotor comprising al least one electromagnet comprising one or 
more rotor coils, and 

a stator comprising a conductive winding surrounding the rotor^ 
M^erein the conductive winding or at least one of the rotor coils comprises die high 
temperature superconductor. 

27. (Original) Hie high temperature si^erconductor of claim 22, wherein die power grid 
comprises: 

a power generation station comprising a power generator, 

a transmission substation comprising at least one power transformer for receiving 
power from the power generation station, and for stepping-up voltage for transmission; 

at least one pov/et transmission cable for transmitting power £rom the 
transmission substation; 

a power substation comprising at least one power traosfoimer for receiving power 
from the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 

28. (Currently Amended) A tape-formed oxide superconductor having minimal 

degradation of Jc when a magnetic field is applied normal to the superconductor's 
sur&ce, the superconductor comprising: 
a metal tape substrate; 

at least one buffer layer overlying a sur&ce of the metal tape substrate; 
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a first superconducting layer comprising YBezCusOt-x overlying the at least one 
huSsT layer; 

a second superconducting layer comprising RBa2Cu30x overlying the first 
supercondxicting layer, wherein R comprises at least one of: samarium (Sm), 
ytterbium ( Yb), neodytoium (Nd), gadolinium (Gd), europium (Eu), lanthanum 
(La), dysprosium (Dy), hohnium (Ho), and mixtures thereof 
and a third superconducting layer comprising YBa^Cu^Or^ overlying the second 
superconducting lay», 
whereinx is greater than zero and less than on e, and wherein when a mapnetic field is 
a pplied perPCTdicular to a surface of the tape-formed oxide superconductor, the 
tape-formed oxide superconductor has a peak J^. 

29. (Currently Amended) The tape-fotmed oxide superconductor of claim 28, wherein 
said peak when a magnetic field is ^lied perpendicular to a $urfiu:e of fhe tape-formed oxide 
superconducto r, the tapo fo r med oxid e ouporoonductor hoc a peak that is about 50-90% of the 
peak Je that exists when the magnetic field is applied parallel to the surface of the t^e-formed 
oxide superconductor. 

30. (Original) The high temperature sxiporconductor of claim 2S, wherein, v/hea a 
magnetic field is e^lied in any orientation with respect to a surface of Ifae superconductor, the 
superconductor has a Jo value that is at least about 50% of the peak Je that exists when the 
magnetic field is applied parallel to the surface of the superconductor. 

3 1 . (Original) The tape-formed oxide superconductor of claim 28, v\4ierein the tape- 
formed oxide superconductor comprises a drop in Jq of less than a factor of about 7 at a 
temp^ture of between about 30K to about 77K, and at a magnetic field of about 1 Tesla, when 
the magnetic field is applied normal to the sui&ce of the tape-fomied oxide superconductor, as 
compared to a Jc in the pres^ce of no magnetic field. 

32* (Original) The high temperature superconductor of claim 28, vvh^in the hi^ 
temperature superconductor is utilized in at least one of: a power cable, a power transformer, a 
power generator, and a power grid. 
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33. (Original) The high temperature superconductor of claim 32, whereta the power cable 
comprises a conduit for passage of a cooling fluid, and >?rtiercin the hi^ temperature 
superconductor is disposed proximate the conduit 

34. (Original) The high temperature superconductor of claim 33, whexein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 

35. (Original) The high temperature superconductor of claim 32. \J\4ierein the power 
transformer comprises one or more windings, wherein at least one winding comprises the high 
temperature superconductor, 

36- (Original) The high temperature superconductor of claim 32, wherein the power 
generator comprises: 

a shaft coupled to a rotor comprising at least one electromagnet compriising one or 
more rotor coils^ and 

a stator comprising a conductive winding surrounding the rotor, 
vdierem the conductive winding or at least one of the rotor coils comprises the high 
temperature superconductor* 

37. (Original) The high temperature superconductor of claim 32, wdaerein the power grid 
comprises: 

a power gmeration station comprising a power generator; 

a transmission substation con^sing at least one power transformer for receiving 
pow^ firom the power generation station, and for stepping-up voltage for transmission; 

at least one pow» transmission cable for transmitting power from the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
ftom the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 
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38. (Origiaal) A tape-formed oxide superconductor having minTmal degradation of Jc 

when a magnetic jfield is ^pUed normal to the superconductor's sur&ce, llie 
superconductor comprising: 
a metal tdpc substrate; 

at least one buffer layer overlyk^ a surface of the metal tape substrate; 

at least one superconducting layer comprising (YR)iBa2Cu307^ overlying tfie at 

least one buffer layer; 

M^erein R comprises at least one of: samarium (Sm), ytterbium ( Yb), neodymium (Nd), 
gadolinium (Gd), europium (Eu^ lanthanum (La), dy^]iosium (Dy), holmium 
CHo), and mixtures thereof^ and wherein is greater than zero and less than one. 

39. (Original) The t^-formed oxide supmonductor of claim 38, wherein when a 
magnetic field is applied perpendicular to a surfiice of the tape-formed oxide superconductor, the 
tape^formed oxide superconductor has a peak Jc that is about 50-90% of the peak Jc tihat exists 
when the xnagnetic field is ^plied parallel to ihe sur&ce of the tape^-formed oxide 
superconductor. 

40* (Original) The high temperature superconductor of claim 3S, wherein, v^en a 
magnetic field is applied in any orientation with respect to a sur&ce of the superconductor, the 
superconductor has a; Je value that is at least about 50% of the peak Jc that exists whra the 
naagnetic field is applied parallel to the surface of the superconductor. 

41. (Original) The tape-fomied oxide superconductor of claim 38, wherein Ihe tape- 
formed oxide si4)erconductor comprises a drop in Jc of less than a &ctor of about 7 at a 
temperature of between about 30K to about 77K, and at a magoetic field of about 1 Tesla, when 
the magnedc field is ^lied normal to the surface of the tape-fonned oxide siq)erconductor, as 
compared to a Jc in the presence of no magnetic field* 

4Z (Original) The hig^ temp^ture $uperc<mductar of claim 38, wherein the high 
temperature siq>^iconductor is utilized in at least one of: a power cable, a power transfojcmeij a 
power generator, and a power grid. 
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43. (Origmal) The high temperature superconductor of claim 42, herein the power cable 
comprises a conduit for passage of a cooling fluid, and wherein the high temperature 
superconductor is disposed proximate the conduit 

44. (Original) The high temperature superconductor of claim 43, wherein the power cable 
comprises at least one of: a power transmission cable and a power distribution cable. 

45. (Original) The high temperature superconductor of claim 42, wherein the power 
transforaier comprises one or more windings, wherein at least one winding comprises the high 
temperature sup^conductor. 

46. (Original) The high temperature sup^nconductor of claim 42, wherein the power 
generator comprises: 

a shaft coupled to a rotor comprising at least one electromagnet comprising one or 
more rotor coils, and 

a stator comprising a conductive winding surrounding tiie rotor, 
whcrem the conductive winding or at least one of the rotor coils comprises the high 
temperature superconductor. 

47. (Original) The high temperature stq^erconductor of claim 42, wherein flbie power grid 
comprises: 

a power generation station comprising a power generator, 

a transmission substation compri^ng at least one power transformer for receiving 
power ftom the power generation station, and for stepping-up voltage for transmission; 

at least one power transmission cable for transmitting power from the 
transmission substation; 

a power substation comprising at least one power transformer for receiving power 
fiom the power transmission cables, and for stepping-down voltage for distribution; and 

at least one power distribution cable for distributing power to an end user. 
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